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AMBLYGMttk VASIBGATDM, DBRMATOPBILOSIS, HEARIWATER 

IN IRE CARIBBEAN 



BAOCGROUMD 

^In ch« Caribbean area, ticks are eetoparasites of greatest cccmoBic 
inportance. They have a fairly coiq>lex life cycle fron adult — ) egg ^ 
larva — >^ nyvpli — > adult. They have free living stages and parasitic 
stages when they feed on a variety of animal hosts and cause s treaandous 
anouat of hara. They feed by sucking blood leading to anaeaia, depressed 
growth* neat and milk production, even death of their hosts. Some ticks 
emit toxins in their saliva causing paralysis.^ 

Their biting mouth parts do severe damage to the outer layers of the 
skin resulting in iRq»airmsnt or loss of hides. Secondary ogricsis 
from Screwwora is coamoo. Ticks transmit viruses, rickettsiae and bacteria, 

are specific vectors of Inportant animal diseases and have been incriminated 
in the spread of many ochers. 

Won-specHic Disease Transmission 
Foot and Mouth Disease 
African Swine Fever 
Listeriosis 
Brucellosis 
Tuberculosis 
Leptospirosis 
Erysipelas 
Necrobacillosis 
Nocardiosis 
Q Fever 

Avium spi ro< haeLosxS 
Dermatophilosis 



*P resent in Caribbean 



Specific Disease Transmission 
*Anaplasaosis 
*Piroplasaosis 
*Gowdriosis 
*Ehrilichiosis 
Theilerlosis 

Rocky Mountain Spotted Fever 
Nairobi Sheep Disease 
Louping 111 

Rmsian Spring - Sumner Encephalitis 

Tularemia 
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The Caribbean countries are endemic for the following species of 

ticks: 

- Boophllus microplus - the Tropical Cattle Tick 

Dtrmarentor nitcns - the Trop^ral riorse Tick 

" Rhipicephalus sanguineus - the Brown Dog Tick 

Species of Aiobly omnia Ticks are found with the following distribution at 
the present tine: 



Anblyo rnma variegatum 
(Tropical bont tick) 



Amb I y o mri a cajent t enso 
(Silver or Cajenne tick) 



Aablyoxraa ma c u 1 a t uia 
(Gulf Coast tick> 



Antigua 
Guadeloupe 
Martinique 
Karie Gaiante 
Nevis 

Doninica 
La Desirade 
Moncaarrac 
St. KiCts 
Sc. Lucia 
St. Maarten/ 
St. Hartin 

Anguilla 

Barbadoa 
Puerto Kico i. 

Viqueii 
Saba 
St. Eustatius 



Wide 



Restricted 



Reported 



Cuba 

Guyana 

Jamaica 

Suriname 

Trinidad & Tobago 

Barbuda ) 
British Virgin Is.) 
Grenada ) 
St. Vincent ) 



Free 



Jamaica - reported 

Amblyowima awericanun. 

(Iguanas) 

(Lone star tick) 

Doninican Republic 
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Aoblyonu vari«g«t«B - cbe Tropical Bont Tick vaa intvoduead ineo 
Ouadaloopa and Antigua f ton 1630 with tha iaportation of Zabn eattla tvom 
Saoagal «ad becaaa oatabliahad on thoaa two ialanda. It waa raportad in 
Martiaiqoa in 1948 through inportation of eattla from Guadeloupe. Tbara 
haa baan alaming apvaad of thia tick aaoog the ialaada within th» laat 
fifteen years. Exraples are St. Lucia 1970, Puerto Rico 1974, St. Kitta 
1977-78, St. Maartai 1978-79, Dominica 198>84. 

It was di^i overed in St. Croix in 1967, viewed with great alarm and 
siircssf itlly stamped out by 1970. Situil-ir success is also now being claimed 
in Puerto Hico and Vieques under their preseat Tick. Eradication Campaign. 

Anblyomoa species have very long biting aouth parte cauaing pain and 
danage to the akin of a great variety of naaaals. Tbay are three host ticks, 
with cattle the preferred hoata. Sheep, goata, horaest deer may be infaated 
while larvae and nyophs nay hlao be found on bicda and snail mania. Kan 
and dogs are included in the host range. 

• < . 

BOVINE DERMAIOPHILOSIS 

This epideraal infection is an amidative dematitis caused by an aerobic 
actinomFcete, Derwitophilus congolensia, characterised by tha foroation of 
multiple sores and homy crusts that adhere firmly to the akin. Direct trans- 
mission of the organiam ia presumed but plants and inaects are incriminated as 
mechanical vectors. 

In the Caribbe an, amtt' de rmatuphiiosiy was only seen in herds infested 
with /tinhlyo.-^j var it"K<»t.urc iekJ qiu stioning of owners and veterinary authorities 
reveal that bovine de rnia t ophi. os ii> had never been a disease problem on any island 
until after the introduction of Amblyomna variegatum. Clinical dermatophilosis 
was very prevalent in Artigua and Nevit; and was rtstrirted to those areas ot 
Dominica, St. Kitts and St. Lucia where A. varie^atum occurred. Clinical 
derma tophilosia Led to the discovery o£ iafestatioa with AmblyoasM variegatum 
in Domioica. 
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For several years, Dermstophiloais has beeo considered the woat severe 
diaeese of livestock in Antigua, as it nov is idiere AablyoMS variegatum is 
well Mtablished e.g. Nevis, St. Kitts, St. Lucia. Veterinary authorities 
have the task of trying to convince their colleagues of this fact because 
Bovine Dematophilosis is not a problen where AnblyosMss variegatua does not 
occur. 

The disease is abhorrent to livestock owners and botchers and the genera, 
public once drawn to their attention. Affected animals respond to prolonged 
antibiotic therapy but this as expensive ami relapses with deaths are cooinjon. 

HEARTWATER 

This is an acute febrile disunse of riiniinants (cattle, sheep, goats, 
water butfalo) caused by the ri.kcttsia, Cowdria runinantium. The rackettsiM^ 
organisss occur in closely packed colonies in the endothelial cells of blood 
vessels, especially in the capillaries of the cerebral cortex. The number of 
granules in any one colony varies fron less than ten to several hundreds. 

A high fever is followed by development of nervous symptcus such as 
staggering geit, circling movements, twitching of eyelids and muscle tremors. 
The animal may collapse in convulsions. Profuse fetid diarrhoea is coamon. 

Iteartwater is commonly s mild or subclinical disease in local indigenous 
stock in endemic areas. In exotic breeds, disease is typically acute, especia. 
when foreign breeds of ruminants are introduced into endemic areas or when the ' 
disease is introduced into previously uninfected regions. Mortality rate is 
usually over 501 in exotic breeds while it may be less than 52 in local indiger' 
stock. 

UeartwattM' was believed confined to Alii- a until recently w.'uti il w;:s 
diaKHOsed Ir. Gnadfliiupe in 1980 by Perroautt - i. A joint United Str.tes-French- 
Outch rese.jrch proicct followed in the Carihrsean and tUc diseast- was later 
confirmed in Marie Galante and Antigua in 19b4. Fatal heartwater infections 
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vmcm otocrvad and ccndlxMd at nacropsy in goata and eactla on Cuadaloupa 
aad la ahaap oo Antigua. 

Diagnosis. A definlclve diagnosis of C. rumlnantluiB infection can only 
be made by dtaaonstratioci of colonies of the organisms by brain biopsy. Even 
at aecropsy, Mapilng brain tissue la oftan considered a tedious exercise. 

Traafaat . The tatraqrellaaa ara affective «galnat C. naUaaatltaa but 
only If adalnlatarad vary early In the couraa of the dlaeaaa. 

laamnlzaLton . Intravenous injection of blood from a reacting donor 
animal followed by tetracycline treatment when fever develops has been used 
with iocooaistent results. A grant of $2,000,000.00 has Juat baaa anarded 
.for the ceaaarch davelopMot of a vaccina againat Ueartaater. 

Cowirla xiailnantliai la tranaalttad by five apaclaa of Aablyooaa tlcka: 
A. genwia, A. habraauB, A. lapidun, A. poBpoaua and A. varlagatua. Four 
other tlcka have been shown to be exparlaental vector a. These includa 

A. maculatum, the Gulf Coast tick, reported from Jamaica, present in Central 
and South America and the South iiastern States of the USA, Arkansas and 
Oklahoaa. Amblyooima cajenncnse is classified as a possible vector and is 
a pest of considerable import anr.e in Central and South America, Cuba, Jamaica 
and Trinidad and Tobago. A. neumanni present in South Anerica, awaits 
evalttatloQ aa a vector. (See Annex I). 

References 

FEBSBAU, P., MOiBLt P.C., BABRE, K.. DimAIID» P. Rev. Slav. Had. Tet. 
Paya Trop. 33: 21-22, 1960. 

BIRKXB, fi.F., BURRIDGE. M.J., CAHUN. E. and BAR&E, N. V«t. Rec., 1965, 
USi m-123. 

ALEXANDER, F.C.H. Sunmarlzed review : Ueartwater, Dermatophilosls, 

-MblyoBM apaelea lA aaatem Caribbean, IXCA - COIMSA II - Rrasllla» 
May 1965. 
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AFFECTED COLINTRILS - LIVESTOCK L'OPULATIONS 
REGIONAL INTIiREST RESPONSE 

t * 

BAQCGROUMD 

The Caribbean archipelago consista of ialands in post colonial develop- 
nant. Many era now independent while the French ialands are provinces of 
France. Spanish, French, Dutch and British rule has been the nain influence 
on the population coi^osed of nixed' descendants of Africens brought over ea 
slaves, of East Indians aa indentured labourers with a sprinkling of Chinese 
end MiddleoEaat settlers. 

The islands rely roaialy on agriculture, predcminancly sugar cane, 
bananas, cocon<its with coffee, citrus and some spices. Tourism is usually 
encouraged. Livestock production has always been secondary to the nain agri- 
culture! cfops and ie largely in the hands of snail fsxiMrs for which it is 
often used aa undisclosed assets or bank reserves for speelel occasions. As 
P.O. Osuji points out - Caricoa Livestock Sector * An overview - annex 11, • 
few xediiaa to large specialiaed livestock farxs ere found but the region 
reaains a net iaqporter of animal products* The livestock population and its 
estinated value of Caribbean nember countries of the Inter-teerican Institute 
for Cooperation on Agriculture is shown in Table I. Table II shows data con- 
cerning other West Indisn Islands. This reflects sisesbls essete with treaen- 
dous potential for ia^rovewent in countriee being pressured for agricultural 
diversificetion with linited inportation ability. 

The islands are free of many of the major livestock diseases. Rinder- 
pest, Contagious bovine Fleuropneuironia, Foot and Houth Diseaae, Vesicular 
Scomaticis and many others are absent. 

Parasitisx is by far the greetest econonic burden. Ticks and tick 
borne diseeses constitute the greatest losses and now the greatest chellsage. 

The Eastern Caribbean Island.s af Antigua, Barbados, Doriinica, St. Kitts- 
Nevis, St. Lucia and St. Vincent gave support to the USDA, IICA, PAHO fact 
finding Heartwater mission in 1982. 

The Joint US Dutch French Reseerch Project recently studied seventae.. 
Caribbeen territories to determine the distribution of A. vsriegatux end 
C. runinsntiuB in the Caribbean. The indebtedness to the eteff .of the 
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Miniacriea of Agriculture for their assistance was acknowledged. 

Following tiie confirmation nf Heartwater, reconanendations for action 
have been initiated through the Conunonwealth Veterinary Association and IICA'a 
Aninai Health Progranne to the CARICOM Secretariat for Regional Ministerial 
siqiport. The Ministers of Agriculture have endorsed all reconaendationa and 
are in full stqiport of the developnent of national and regional projects to 
coabat this menace. 

Antigua has agreed to undertake cooperative cost-effective trials with 
Pltmethrio (Bayer) and Aadtras - available coonercial acarieides, to deteraine 

application strategy for control or eradication. 

In St. Kitts, in collaboration with the British Development Division, 
a Project has begun to control the tick population on the islands* Eleven 
dipping tanks have been constructed and acaricide provided for the regular 
use of livestock owners. The inprovenent of the condition of the aninale 
following treatnent has proved self limiting in the absence of adequate 
legislation as owners are unwilling to use the dip if their animals are not 
obviously infected with ticks or if they have to share the dip with animals 
infected with Dermatophilosis. Veterinary reaearchers from Britain, in their 
investigation of Dermatophilus congolensis on St. Kitts have discovered several 
variants of the cauaative agent. 

In Nevis, some dipping tarilities were also constructed by the Ministry 
of Agriculture to assist farmecs with tick control. 

Aablyonma variegatum was discovered in Dominica during investigation of 
a clinical case of Dermatophilosis in a restricted area of the country. Syatemr- 
atic insecticide treatment of all liveatock units in the area has been under- 
taken ainee 1984 and to date there has been no report of spread of the tick 
outside of the area. 

In St. Lucia, an OAS sponsored project has begim with tick control measures 
in the tiiro main affected areas of the island. Through IICA's Animal Health Pro- 
grannp., a pre feasibility study for Tick Eradication was completed by Dr. Glen 
Garris, Animsl Research Specialist and a socio-economic study in relation to 
this by Professor Martin Hugh Jonea of Louisiana State Ihiiversity, OSA. Both 
documents are with the Ministry of Agriculture. 
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In September 1985, IICA spotisort'd a training workshop on lick Kradicatiu 
Measures in Puerto Rico, bosced by USDA and the Conaoniiealth of Puecco Rico foi 
Caribbean vetecinarians. 

i^ecomaiendat ions have flovod from COTNSA and RESAM'l Ll.AS' neel ings and 'r 
the 1st CAF. i COM Veterinary Motting houl in Jamaica in May 1985. EndorsenenLs 
and rccoraraendat i uns have bf< it < eived from the Ministers of Agriculture 
under CARICOM at tlieir recent luottings. in May in Jaaalca and in October in 
GeorgetOMn, Guyana 1963. (See Annex III). 



Reference 

GARRI8, Glen I. Survey of ticks on livestock in St. Uirla and developa.ent 

of a preliminary proposal for the eradication of Ambiyomna variegatUB 
(Fabric ius) from the island. - IICA, i8 August - A September, 1983. 
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TABLE II 

Aniinai Pupulution Data - Selected isiaiitls 



Gouat^ 
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Asses 


Mules 
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Goats 


Antigua/ 
Barbuda 


1000 


20D0 






9000 


7000 


Barbados 


1000 


2000 










Doiaiaica 
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4000 


6000 


Guadeloupe 
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1000 






JOOO 


36000 


Martinique 


2000 
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« 300,000 animal inits. 



Source: Animal Health Plan for the Aaericaa by the year 2000. - FAO 
Production Yearbook, Vol. 36, 1982. 
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TABLE III 



Councry 
Barbados 



Guadeloupe 



Live Animals 

Meats 

Dni ry Products 
Animal Fats 

Live AiiLmals 

Meat & Heat Pro- 

due Is 

Dairy l';0(lucts 
Hide:i & Skins 



Imports 

279,000 
18.98^,000 
7,101,000 
230,000 

800,000 

36,012,000 
20,178,000 
4,000 



US$ 
Eiports 

170.000 
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1 8 , OOO 
8,000 



Difference 

109,000 

18,679,000 
7,070,000 
230,000 

730,000 

35,968.000 

>0,16U,Q00 
+4,000 



Martinique 



Live Aniiii.iiv 

Meat & Meat Pro- 
ducts 

Dairy Products 
6 Egg9 

Hides & Skins 



2,123,000 
40,744,000 
23,594,000 



60,000 
4,000 
84,000 



2,063,000 
40,740,000 
23,510,000 



Source: Ania.il Hrallh Plan for the /unericas by the year 2000. - FAO 
Production Yearbook, Vol. 36, 1982. 
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GENERAL OBJECTIVE 

1. To St ii.iij hiLe ind j,ii[>rovc- runiiniinC llvestoi k piuduction in the Carib- 
bean h\- e I in. Lnut Itiy tiio Tropical Bont ink, A.-Dblyomma variegatUB and 
the dis'u-itsii Hcartwater fccoi the Western Hemisphere. 



SPECIFIC OBJECTIVES 

1. To develop a regional tick eradication progranaiie for the Caribbean 
and promote national tick eradication strategies. 

2. To execute a National Aiablyonraa varlegatun eradication project in 
each affected island of the Caribbean. 

3. To strengthen regional surveillance and quarantine systems in the 
Caribbean to deal with exotic ticks. 
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STRATEGY AND ACTIVITIES 



SCIENTIFIC KNOWLEDGE 



There must be adequate scientific knowledge on the biology, ecology 
and host relationships of the target tick species; on the epidemiology 
of the diseases transmitted by the target organisms; and on the techniques 
necessary to sucessfully eliminate the target organisms. (Powell and Reid, 
1982 - Garris 1983) 



1. Establish tick identification facilities with training component 
(a) i^ational (b) Regional or reference. 



2. Undertake studies governing distribution of tick species, seasonal 
population studies and livestock hosts. 

3. Identify and nap distribution and different ecological zones. 

4. Establish reconnended ACARICIDE application procedures including 

(a) Support for comparative cost effective trials - Flumethrin and 
Araitraz in Antigua. . 

(b) Dipping baths - acaricide - location /~r[~^'^~"' / type of facility. 

Spraying operations - acaricide - location jii£EiiS2iiSP | type of facility. 

T txme I 

Pour on operations - acaricide - location | ^PP^^^^^**° | type of fatiliiv- 

5. Establish surveillance teams to monitor effectiveness and resistance to 
acaricides. Also prevalence and incidence studies of tick bourne diseases, 
use of preventive and therapeutic control. 

6. Implement appropriate research and technology transfer measures. 
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INFOSMAIXUN AND GOMHIINICATIONS 
There must be strong support froa the Livestock Industry. 

1. Increase public awareness of the econosic inportanoe of ticks* cost 
effectiveness of eradication, gain support of the livestock industry. 

2. Instruct livestock producers in the proper use of acaricides, the 
reconnended application procedures and safety precautions. 

3. Publicize tick eradication measures: 

- Notifiability of Anblyonu species- 

- Legal regulations 

- Quarantine aad moveneni restrictions 

4* Pronote parlicip;icion and lives cock industry support. 

5. Prepare information and documentation. 

6. Project progress reports and dissemination. 
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LEGAL, POLITICAL SUPPORT MJ) COHMITMENT 

There aust be strong support from the legal and political area and a 
long term cooDitinent of manpower and financial resources. 

1. Sign agreements vith political directorate for eradication procedures. 

2. Obtain long tern conmitnent. 

3. DtatL dntl intriiduci* legal tnactmencs ir. support of eraciCJtion procedurts. 

4. Establish prococul to effect legal cumpliance. 
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ANIMAL HEALTH INFRASTRUCTURE 
A coaqtrchensive aninal health infrastructure nusr be available. 

1. EsLaulisii pcrsunael requirements and obtain them. 

2. Identity equipinent, naterials, supplies and procure chem. 

3. Train personnel in eradication procedures: 

- Quarantine regulations 

- Acaricide applications 

- Surveillance 

- Legal regulations 

- Project proBotion propaganda. 

4. EstabliBh sanitary defence systems: 

Notif lability of Aoiblyomaa species 

- Emergency response capability 
•> Prevention of re introduction 

- Surveillance 

5. Develop team work - train nnnagenent skills and promote good morale. 
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ERADICATION MEASURES FOR AMBLYOMMA VARIEGATUM 

(Based on GARRIS - 1983) 

These require the following steps: 

1. Promote adequate local and political support and obtain prograiune funds. 

2. Conduct detailed FARM to FARM survey - determine host populations and 
levels of infestation. 

3. Place infested herds under quarantine and prevent Dovemeat of animals 
CO uniniesced areas under appropriate legislation. 

4. Treat c.itcle, goats, she^ p. horses, dogs cm (7 orl 1^ day schedule with 
appropriate acaritide. All antmals must treated on each occasion. 
Will require identification systeto. 

Level and distribution of infestation on island vill determine primary 
focal points and acaricide application/quarantine strategy. Animals 
maybe moved under certification from a quarantine area, shipped wet or 
only sent to slaughter. 

5. Incorporate all infested herds in eradication programme as soon as possible 
and involve livestock producers. 

6. Risk herds are herds adjacent to infested herds or Chose moved frequently 
across uninfested areas. A systematic surveillance prograone involving 
scratch (locking for ticks) of all livestock in riak herds every 14 days 
to 4 months should be implemented. This surveillance can begin once 
treatments of infested animals are established. 

7. Regimen of treatment programme is to apply a suitable acaricide to each 
infested animal every 14 days for 18 months. TWo months prior to completion 
of the 18 months programme and fur 6 months after* all animals should 

be thoroughly examined for ticks. If ticks are found on the animals prior 
to the 18 months, treatment should continue until no ticks are seen on the 
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animals for at least six consecutive aonths. If no ticks are found 
on the animals at the end of 18 months of treatment, the herd can be 

relca.-;cd Imrj C i eat i:»l-iiL i.u i y . animals should be scratched 

evi-ry tuiv -: for an nciili r lor.n 1 h nonths and li ticks are £oimd, the 
la DionLh treatment should be resumed. 

The need for pasture spraying can be considered based on size of 
pastures, level of infestations, number of livestock available to 
vacuum pabtures and ecological iactors. 

Reinfestatioa of A. variegatum from surrounding islands should be 
monitored and prevented by reKulations which rc^quire animals shipped to 
be tick free. Routine surveillance should be part of Animal Health 
Defense System with rapid response capability. 
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NATIORAL PROJECT ORGANIZATION AMD MANAGEMENT 

Each national project will have a Director Who will he respoosible 
for the following: 

1. Supervision of employees under him. 

2. Advanced planning to ensure adequate suppliea of equipment, 
replacenent parts, acaricide, etc. 

3. Prosecution ui pragraame violators. 

4. Development of quarterly r^»orts and attendance at Coordinating 
Committee meetings. 

5. Responsibility for day-to>iIay operations of the eradication project. 

Sub-Directors will be necessary in those Islands where additional centres 
are required. 

Their duties will be similar to the above but they will report to the 
Director. 

Each crew • whether treatment or surveillance- should have a team leader 
Who would be responsible for the activities of his/her respective team each 
day. 

1. The team leader would be responsible for reporting on the activities 
of his team to the programme director; 

2. He would be responsible for setting up appointments for additional 
treatments or surveillance activities with the farmers; 

3. He would immediately report to the program director progm 
violators; 

A. He would be responsible for Issuing permits Co allow animal 
movements; and 

5* He would be responsible for safety and issuing of the day-to-day 
supplies needed by his/her respective team. 

/... 
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Teas menbers would be responsible for their safety In followtng Chft 
regulations given on the proper way to handle acarlcldes. Team neabers 

would also hf responslblr f<ir the maintenance and rare of the equipment 
issued to t'.iim and would report any defects iiimediately to the respective 
team leader. 
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MULTINATIONAL PROGRAMMf. 

Mule Inational prograninc will require further direction. 

International profesalonal co-director ship and supervision are con- 
sidered necessary for ttonitoring Hanagaient of the national projects and 
providing support to effect satisfactory progress of each project* 

At least three professionals would have responsibility as follows: 

A. Antigua, St. Kltts, Nevis 
Hontserrat, St. Maarten/St* Martin 
Saba, St. Eustatlus, Anguilla 

B. Guadeloupe, La Deslrade, Marie Galanta 

C. Dominica, Martinique, St. Lucia. 

They will assist, respectively, national, 

A. 6 project directors and 1 sub-director. 

B. 1 project director and 6 sub-directors. 

C. 3 project directors and 3 sub>directora. 

They will form a programme coordinating committee^ to report to donor 
countries through implementing agency or institution. 



*Representatlves from USA, UK, France, Holland, GARICOH, DHI, IICA. 
Participating directors and sub-directors (20). 

30 participants for 20 meetii^sovar period of five (5) years to be held In 
islands of each area (US$500,000). 
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JUSTIPICATXOK 

The presence of Heertwter in the Cerlbbeen laperlle the rumlnent 
livestock of the hemisphere. It naybe argued that this disease has been 
present for sonetiae but the restricted distribution of the vector until 
recently has limited Its impact. This is typical of the mild disease 
expected of Heartwater in an endemic area. The factors governing trans- 
mission of Cowdriosls arc not well known but two undesirable facts have 
been established. 

(1) The vector of Coudrlosls In nodern tines Is being spread at 
an Increased rate throughout the islands and should this 
spread include Infected ticks or be complicated by the presence 
of introduced infected carrier animal.s, then acute Heartwater 
must be expecteiJ. jOZ mortality has be«n experienced and this 
could be a very conservative estimate. 

(2) Other Aablyowoa species exist within the itmerlcas and could 
be possible vectors. A. naculatun has been confined as an 
experinental vector and Heartwiter could be established within 
the hsbltat of this specie or that of any other vector once 
Introduced. Initial Introduction can produce a disease con- 
dition with a high degree of mortality or one requiring 
expensive prophylactic neasures to overcome a potentially 
dlastrous situation. 

The dnvastatlng effects of Dematophllosls assoclStted with the tick 
vector, A. varlegatum, call for inaedlate and sustained action* There have 
been few diseases which have elicited such great concern and revests for 
assistance from livestock producers as Dermatophlloels. There have been few 
diseases which hsve discouraged livestock production like Dermatophlloels. 

Butchers will not purchase cattle for slaughter with Dermatophllosis . 
Aware persons will not purchase meat If they suspect that they were Infected 
with Dermatophllosis. 

Ticks in thmnselves cause great damage and Amblyomma species with their 
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long biting nouth parts md larger adult body alxa do aore han than otbera. 
An engorged fenale will cause 3-5 mi of blood loss. Losses caused by ticks 
chiefly la relation to Boopbllus alcroplus have been estimated at SO kg of 
meat /animal. 0.5 kg of allk per day per cow and US$1.5 per hide - 
llS$20,300,000/year for bovine population of 200,000. 

Theae factors can be considered minimal In relation to Amblyomma species 
in general and to A. varlegatum In particular. Garrls arguea that there is 
a potential Increase In cattle numbers In the affected northern areas of 
St. Lucia of 70Z. Without Derma tophi los la and the tlck» livestock numbers 
should Increase by an estimated 2,728 cattle which represents a revenue 
Increase of l^$l»549,504. This figure alone should provide Incentive to under* 
tmke an eradication programme. 

If this argument holds, with extrapolation to Islands such aa Antigua, 
Wevls, Guadeloupe and Martinique uhere the tick diatributlon Is wldespresd 
and Dermatophllosls has been severe for many years, livestock Increase could 
go a long way to reduce the deficits which exist between Import /export figures 
of meat and other products. (Table III). 

The prograsBie will alao reduce if not eliminate Boopbllus mlcroplus» 
Dermacentor nltens and Khlpicephalus sanguineus from infested areas. The 
benefits are obvious and would provide addltonal reason to complete island- 
wide campaigns against these species once A. varlegatum' was eliminated. 

Success has attended AmblyoBma varlegatum eradication projects in 
St. Croix and Puerto Rico. 
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PROJECT COSTS 

The Puerto Rico F.radicaclon program provided a cost reference for 
the equipnent and personnel required for an eradication campaign. These 
Itemised costs are presented in Table IV and are used as basic unit crev 
costs. Treatment crew costs are used. 

These estimates are based on the costs associated with 

1. The nunber of anlnals under systenatlc acarlcide treataent; 

2. The nunber of animals under survelllanca; 

3. The number o£ surveillance and treatment crem; 

4. Equipment (both new and replacement parts); and 

5. Operation and maintenance of equipment. 

Table VT provides lists uf thi- rountrics involved and acaricide costs 
based on the distribution of .^r.blyonima van" o^^atum . Crews and office centre:^ 
which win bf rt-quirc-d arc calculated on the above basis as well as on the 
estinated number of animal units. It is of interest that the calculated 
cost of eradication done by Glen Garris has already increased by a factor 
of x3 because of the double focus of infestation on the island. 

Office staff and rpquiremcnts are presented in lablt v;i and these 
figures provide the base for calculating operational, personnel and admiD' 
istrative costs for each islaiW country. 
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ERADICATION COSTS FOR FIVE (5) YEARS 



Ad»lnl«trat Ive Acaraclde Costs 



Country 


ODerational 
reKSvDne-i 


2nd year 


3rd year 


4th year 


Total 


An ^4 mi A 
Ant AgHB 






79 ann 
/z ,ouu 




1 ft9ft 917 














Guadeloupe 


6,643,788 


2,080,000 


520,000 


346,667 


9,590,455 


La Dealrade 


515,940 


52 ,000 


13,000 


8,667 


589,607 


Harle Galante 


515,940 


104,000 


26,000 


17,333 


663,273 


Martinique 


4,817,920 


1,664,000 


416,000 


277,333 


7.175,253 


Moot ser rat 


696,092 


104,000 


26,000 


17,333 


843,425 


Nenris 


1,017,032 


208,000 


52,000 


34,667 


1,311,699 


St. Kltta 


1,017.032 


208.000 


52,000 


34,667 


1,311,699 


St. Lucia 


1,415,684 


208,000 


52 .000 


34,667 


1,710,351 


St. Maarten/ 


1,031,880 


208,000 


52 ,000 


34,667 


1,326.547 


St. Martin 














$19,602,932 


5,148,000 


1,287,000 


1,858,001 


26,895,933 



^^ecial Equipntnt wh' re applicable 

FacllitieB, Spray Dip Machines, Dipping Vats - Antigua, 

St. Lucia, Guadeloupe, Martinique 200,000 

Security - supplies, stores, vehicles 500,000 

Training, inforeatloa, legal services 300,000 

Quarantine enforceeent and surveillance 500,000 

Research and veterinary therapy 500,000 

International professional staff 1,000,000 

Contingencies and aeetlngs 3,000,000 



Crand Total $33,095,933 
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Table IV. Itemiztrl cants of personnel and rquipment usfvl in individual 

crews in Che Afflblyoniioa variegatuir. (Fab.) eradication program^. 



Basic crew items i'ceatment 

No. 

Crew slee 3 

Leaders 1 

Inspectors 2 

Personnel Costs $ 
Crew Leaders 

Salary 6,780 

Fringe benefits^ 1,042 

Bonus 240 

Inspectors-^ 

Salary 12,984 

Fringe benefits 2,022 

Bonus 480 

Per diem 

Crew leader 1,560 

Equipment costs 

Vehicles (V) 11,000 

John Bean Spray er (JB) 5,000 

Equipment operation costs 

V depreciation {207, cost) 2,200 
JB deprtciat ion (20% cost) 1,OAO 

V maintenance 500 
JB malntenace (lOZ cost) 520 

V fuel cost* 1 .360 
JB fuel cost^ 636 
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$ 



Safety equiimeiit co«t 

Ralfittuit (6 per individual) 

Coveralls (3 per man) 

Boots (1 per man) 

Gloves (2 pairs pt;r individual) 

Goggles (1 per Individual) 

Reaplrator (1 per individual) 



315 

167 
90 
36 
36 
75 



Cartridges (replaceaent) 



750 

864 



Filter pads (replacement) 



Total 



53,288 



1. Data supplied by Dr. B. Bokma, Tick Epidemiologist, USOA, AFHIS, VS 

San Juan, Puerto Rico. 

2. Fringe benefits - 6.72 o£ salary foe Social Security, 4.2!jZ of salary 

for Cfmnonvealth State Insurance Fund, $300 (U.S.) per year health 
benefits. 

3. Total for salary, fringe benefits, bonus, and per diem are for 2 

inspectors. 

4. V fuel costs ■> Mileage per vehicle per year /miles per litre x $0.34 

cost per litre. 

5. JB fuel costs " Litre fuel per year x $0.34 cost per litre. 

6. Two catrldges are issued per man per week and 2 filter pads are issued 

per men per day of spraying activity. 



Copyrighted material 



28. 



Table V. Trratment ant! •^nrveillanre crew output for one year as measured 
by Che nuabcr of animals Created per day. 



iCem AmounC or Cost 

Gals/Creatment 1.9 
Spray days/year 240 
Animals created 3, A 30 

Animals scratched 11,683 
Treatments/day^ 150 
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TABLE VI 

AMITRAZ (Tak-tlc) 

0.025X solution - suppllea 760 nl for 100 gallons vat sr. 
^0.00/100 gallons treat 50 anlnal units. 



ACARICIDE COSTS - based on use of Anltras 

Widespread A. varlesatiai Distribution 




Country 


Crews Cent 


res Animal Units 


Acariclde 


Costs 


Antigua 


4 2 


14.000 


5,600 X 26 


. 145,600 


Gundeloiqie 


28 < 


i 100,000 


40,000 X 26 


- 1,040,000 


Iterle Galanta 


1 ] 


I 5,000 


2,000 X 26 


52,000 


Hartinl^e 


20 2 


1 80,000 


32,000 X 26 


- 832,000 


Nevis 


3 ] 


10,000 


4,000 X 26 


- 104,000 






209,000 




$2,173,600 



Restricted A. varie^atun Diatrlbution 



Dominica 


1 


1 


1,000 


400 X 


26 


10,400 


La Desirade 


1 


1 


2,500 


1,000 X 


26 


26,000 


Montserrat 


2 


1 


5,000 


2.000 X 


26 


52,000 


St. Kitts 


3 


1 


10,000 


A, 000 X 


26 


104,000 


St. Lucia 


4 


2 


10,000 


4,000 X 


26 


104,000 


St. Maarten 


1 


1 


5,000 


2,000 X 


26 


52,000 


St. Hartln 


1 


1 


5,000 


2.000 X 


26 


52,000 








38,500 






$390,000 






Total 


247.500 






$2,563,600 



Annual costs based on applications every fourteen (14) days or 
Cifenty aix (26) tines per year at a cost of US$20.00/ 50 anljaal units. 
Applications at this rate should continue for two (2) years. Eradication 
period is estlnated at five (5) years vlth reduced applications due to the 
success of the progranme. Copyrighted malBrial 
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30, 



Coats per crew units ; 

1 - $53,288 
4 - $213,152 



2 - $106,57 6 
20 - $1,065,760 



3 - $159,864 
28 - $1,492,068 



Director - U8$20,000 



Sub-Directors - US$1B,000 



Estimated costs ; 

Main Office Centre (US Dollars) 

Sticretary 7,500 

Receptionist 6,000 

Cleaner /Attendant 3,000 

Chauffeur /Handyman 4,500 

Guards - 3 9,000 



Sub-centres 



Secretary/Receptionist 5,000 

Cleaner /Attendant 2,500 

Chauf f eur /Handyman 3 , 500 

Guarda - 3 9,000 



30,000 



20.000 



Office Equipment 



Files 600 400 

Desks 600 500 

Chairs 800 600 

Xerox 3,500 

Typewriters 1,000 500 

Vehicle 12,500 10,000 

Mlacellanaoua 1,000 500 



20,000 12,500 



Office Maintenance 



Materials - aupplies 4,000 2,000 

Telephone 2,000 2,000 

Electricity - water 2,000 2,000 

Bantal 5,000 4,000 
Vahicles - petrol, 

maintenance 5,000 4,000 

Miacellansous 2,000 1,000 



20,000 15,000 
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TABLF. IX 
YEAR 1 





Adnlttiatrative 


Acaricide 


Total Coate 




Costs 


Costs 




Anclcua 




J , bOO 




Doainlca 


120, 7e8 


104,000 


1 ^ Y t QQ 

131 , IBo 


Guadeloupe 


1,778,5d4 


t A A A AAA 

1,040,000 


1 a t B ecA 
Z,alo,5oa 


La Deairade 


120,788 


AAA 

26,000 


14D, IW 


Harle Calanca 


120,788 


e «fe AAA 

S2,0€0 


lr2,7aa 


Martinique 


1,286,760 


832,000 


2,118,760 


Montaerrat 


174,076 


52,000 


226,076 


Nevla 


249,864 


104,000 


353,864 


St. Kltte 


249,864 


104,000 


353,864 




368 652 


104 000 


472,652 


St. Maarten 


120,788 


52,000 


172,788 


St. Martin 


120,788 


52,000 


172,788 


YEAR 2 








Antigua 


274 « 152 






Dominica 


92,788 


10,400 


luJ , Uo 


Guadeloupe 


l,27/,0oA 


« A/. A AAA 




La Desirade 


92 , 788 


26 ,000 


llo , foo 


Marie Calante 


92 , 788 


52 ,000 




Martinique 


923,760 


832,000 


1,755,760 


Montserrat 


130,076 


52,000 


182,076 


Nev is 


183, 3 6A 


104,000 


287,364 


St. Kitts 


183.364 


104,000 


287.364 


St. Lucia 


274.152 


104,000 


378,152 


St. Maarten 


92,788 


52,000 


144,788 


St. Martin 


92.788 


52,000 


144,788 
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TEAR 3 



AxlaiiilsCrative Acarlclde Total Costs 

Coats Costs 



Antigua 293,152 72»800 345.152 

tailnlea 95,288 5,200 100,488 

Ouadaloupa l,3r5,064 520,000 1,895,064 

U Deairada 95,288 13,000 108,289 

Haria Galanta 95,288 26,000 121,288 

Martinique 990,760 416,000 1.046.760 

Montaerrat 147,576 26,000 173,576 

Nevis 201,864 52,000 253,864 

St. Kltts 201,864 52,000 253,864 

St. Uicla 293,152 52,000 345,152 

St. Maarten 95,288 26,000 121,288 

St. Martin 95,288 26,000 121,288 



TEAR 4 



Antigua 
DoBinica 
Ouadaloupa 
la Daairada 

Harla Galanta 

Hartlnlqiia 

Montaacrat 

Mevls 

St. Kitts 
St. Lucia 
St. Maarten 
St. Martin 



310,152 
110,788 

1,469,064 
110,788 
110,788 

1,052,760 
148,076 
218,364 
218,364 
310,152 
110,788 
110,788 



48,533 
3,467 

346,667 
8,667 
17,333 

277,333 
17,333 
34,667 
34,667 
34,667 
17,333 
17,333 



358,685 
114,255 

1,815,731 
U9,455 
128,121 

1,330,093 
165,409 
253,031 
253.031 
344.819 
128,121 
128,121 
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YEAR 5 



Total US$ 



Antigua 
OiNiliilca 

Guadeloupe 
La Oeslrade 
Marie Galante 
Martinique 
Montserrat 
Nevis 
St. Kltts 
St. Lucia 
SC. Naarten 
Sc. Itercin 



169,576 
96.288 

744,032 

96,288 
96,288 
563,880 
96,288 
163.576 
163,576 
169,576 
96,288 
96,288 
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HEARTWATER 



AMNEX I 



by 

Lonnle J. King* 

INTRODUCTIOM 

HMCtwter, • serloua rickAttsial disease of rualnencei ims once thought 
to be found only on the Afrlcsn Continent. Hoswrer, It has recently been 
denonstrated by FerrcMU and his associates to be on tha Carlbbesn Island of 
Guadeloupe (P. PerreaUt Alfort, Prance, 1960). This repreaents the first 
diagnosis of heartwater in the Western Renisphere. 

Heartwatcr, In its acute form, is a septicemic infections disease 
caused by the rlckettsia Cowdria rutnlnantlum and transmitted by ticks of the 
genus Amblyonma . The disease is frequently subclinical or vHd in established 
endenlc areas but Is characterized by pyrexia and nervous symptons, with high 
mortality rates outside of this setting. The disesse takes its nana fron a 
conaon post-aortca finding of fluid in the pericardial sac. 

HISTORY 

Cowdria runinantium was first described in 1923 by Edound V. Cotidry, 
from whom the organlsn derives Its nsne. This rickettsla is an intracyto- 
plasaie, pleoiorphic organis* that occura in lymph nodea aiagularly or in 
colonies* • It has a predilection for vascular, endothelial cells. 

The disesse was f irat described in sheep in South Africa in 1830. In 
1858 it was nentloned as a specific disease entity. In 1898 It «as shown to 

be transnlssible , and in 1900 it was reported to be disseminated by the bont 
tick, Amhl^^moia^ jicjjir a^-iijn IL i a disease that is greatly underd la,jno.sfd 
today yet is probably one of the most important tanscB of deaths of domestic 
rumin.ints in Africa, especially in linported breeds. Heartwatcr is a major 
roadblock to affectud countries that want to embark on schemes of livestock 
improvement . 



*USDAi APHIS; VS. Hyattsville. Maryland. 
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GEOCKAPHIC DISTRIBIfTTOW 

Heartwater can be found in most African countries south of the 
Sahara, wherr Am bly oriina ticks occur. The disease is also found in Mada- 
gascar and the off-lying Islands of Reunion and Mauritius. The first 
report of the disease in the Western Hemisphere has been conflxaed in Che 
French West Indies in Guadeloupe. The presence of heartwater In the Carib- 
bean can probably be attributed to the li^Knrtatlon of tick-infeated cattle 
froB Africa nany years ago, harboring the Infectioua agent. A heart«ater- 
like disease has been reported fron other countries but has never been 
conflmed by laboratory procedures. 

SYNONYMS 

Bosslekte, hlack-galislckness, gallsickness, nad-gallsicknesa, Rickettsia 

runilnantiu m» blacklung, Malkopslekte Dajl. 

SUSCEPTIBLE SPECIES 

Cattle, sheep, goatn, and Asian buffalo arc the domestic ruminants sus- 
ceptible to Cowclrja ru:ni n an t i un . Some types of African antelopes are also 
susceptible and in Che absence of domestic ruminants can nalntain the 
disease in nature. The bleshok and black wildebeest may be found as asyap' 
tonatic carriers. Natural infections with clinical syndroua have been 
reported in the blacksbuck, apringbok, and eland. The European fallow deer 
has been experlnentally Infected. Most mtmals other than mainants are 
refractory to infection with this rlckettsla. However, laboratory mice and 
ferrets have supported infections for short periods of tine. 

CLINICAL SIGNS 

The course of the disease varies from subclinical to peracute and 
encompasses a wide spectrum of signs. The peracute form often has no pre- 
monitory signs, and the host unexpectedly collapses and dies. When exotic 

breeds of livestock are introduced into a hcartwater-endemie setting, this 

is not an uncommon occurrence. The acute form of heartwater probably is the 
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most cocmon is susceptible hosts. Acute heart water is characterized by 
fever, with central nervous system (CN'S) and pulmonary synptoms. The 
fever may be quitr high (AO-A 1 . 6*^0 and often diphasic. Prominent nervous 
signs may include a high- stepping, stiff gait, clrcliag, rheving movements, 
Mdiching of the eyelids, protrusion of the tongue, trenora of iadivlduel 
muscles and hyperesthesia. Occasionally, nervous signs can extend to 
aggression and rage, with unprovoked charging attacks suggestive of rabies. 
Convulsions with galloping novenents, nystagms, opisthotonos, and muscle 
tremors portend a fatal episode. The nervous signs are more commonly 
associated with the disease In cattle. A profuse fetid diarrhea, sometimes 
hemorrhagic, may also be noted. A moist cough and bronchial rales indicate 
pulmonary Involvement. Pregnsnt animals may abort during any stage of 
gestation. 

Overt signs of sickness are Infrequent in an endemic setting of heart- 
water disease. The subclinical form of heartweter is common in indiganous 
breeds where the organism and tick vector are prevalent. Although these 
animals will have a transient fever, other signs are seldom noticed. The 
overt cases may be due to the Introduction of a carrier host into a previously 
dlsease<»free area. Others may be clinically expressed due to the movement of 
infected vectors or possibly will surface as latent Infected hosts which under- 
go stress or other simultaneous in/ective processes. 

The incubation period varies from 1 to 3 weeks after artificial infec- 
tion 1^ the intravenous route. In natural infections, the average incubation 
period is 18 days. This is the time from infection to the start of a febrile 
response in the host. It is thought that the variability in the incubation 
period nay be due to the species of the vector. After the onset of fever, 
other clinical signs nay be observed from 1-9 days later. 

HISTOPATHOLOGY 

The cliarar ter i St i r histopathologli. al lesion is visceral leuco; ytosis. 
Vacuolated rctirulum colls ore prominent in lymph nodes, particularly mesen- 
teric lymph nudes. HlsCopathoIogical changes in the central nervous system 
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Include loucostasls, vasculitis* perivascular cell infiltration, peri- 
vascular globules, and flbrinoua exudation in the choroid plexus snd axis* 
cylinders are sifollen. 

PATHOLOGY 

There ari» no pathognooioiiic lesions of he.irtwater; Imwever, the find- 
ing of certain po.st-morttan changes may justify a Icntativp diagnosis If 
characteristic clinical signs were observed. Variability of lesions is due 
to strain differences of tht rlckettsia and susceptibility of the host. 
Peracute infection results la marked edeoa of the lungs, producing froth In 
the trachea and bronchi. Although not a consistent finding, hydropericardius, 
hydrothorax, and ascites are freipiently associated td.tb the acute disease. 
Pulaonary edena and swollen lynph nodes sre cononly observed. Petechial 
and eechynotie hcKorrhages »ay be found in the heart, lungs, and gastro- 
intestinal tract. Other observations that may be associated with acute heart- 
water include: hyperenia and petechiae of the ebonasal sucous ■embranes, 
enteritis with occasional henorrhages in the large intestine, snd sn engorged 
liver with a distended gall baldder. Splenonegaly and congestion of ncningcel 
vessels nay be noted, at tljtes, in the acute form of the disesse. 

CLINICAL PATHOLOGY 

The acutcness of the disease is prubabiy a limiting factor to the 
degref of alterations that arc obst rvcd , and some conflicting results are 
seen. Yet there are some hexatoJogical changes that appear to be consistent. 
There is a significant drop in the hemoglobin values and a fall in total 
serum protein levels during the course of the disease. Initally there is a 
drop in the lotal leucocyte counts with a decrease in the absolute number of 
circulsting lymphocytes and neutrophils. An eosinopenla is slso s common 
finding In infected animals. 

There is a depletion of lymphocytes in the follicles of the spleen 
snd lymph nodes wliich suggests a depression of lymphoid cellular response; 
a subaeqment reduction in the gamma-globulin level Is also a common finding. 
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Marked dlaturbances of the acid -base balance twve been reported with 
a resulting aetabolic acldoaie In the teminal phaae of the dlaeaae. 

path(x;enesis 

ftecent work haa danonatrated that Cowdrla ruminant turn are Initially 
found to exlat Intracellularly and extracellularly In lymph nodes after 
phagocytosis. The organism la found in the nodes prior to its appearance 
in brain endothelial cells. The rickettsiae probably undergo replication 
in the reticular cells of lymph nodes, are then released into the lymph 
system, and eventually enter the peripheral circulation. From the blood 
Stream, the organism enters vascular endothelial cells and continues to 
multiply by binary fission like nany other tlckbocne rickettslae. Cowdria 
posaasa a high degree of target cell specificity. 

The invasion of C^wdr^a d.uuaf'.e.s the endothelium of blood vessels to 
the extent that there are permeability changes which often result in the 
transudation of large amounts of fluid in th» pericardial, pleural, and 
peritoneal cavit ies . The changes in vascular permeability may be mediated 
by an endotoxin, but characterization of euch a product remains nebulous* 
The Invasion of brain endothelial cells- results in the central narvoua 
ayatemCCNS) aigna* 

ELECTRON MICROSCOPY 

An electron mlcroaciypic atudy identified structures In the reti- 
culoendothelial (RB) cells of Tualnant lymph nodes and in peritoneal macro- 
phagea of infected mice as developmental atagea of £. tumiiumitiitti . Tbeae 
incUisiona undergo division and organise to give riae to mature organisms. 
It la probable that the c. ruminanttum la released from the RE cells and 
then penetrates endothelial cella where further mult iplicat ion occura. 

Thua, C. ruminantium haa a two-phaae development. After infection, 
Initial development is mainly, but not excluaively^ confined to RE cella 
with phagocytic abllttiea. Here there is eventual formation of mature 
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org.m isitis frte in t lie t yfopl ism of {.In. (io^,t (dl; the second phase is the 
diivel<)[)ini n' aiKl appuarum c oi mem braiu- -bound rolonies of organisms in the 
cytoplasm of vascular endothelial cells. In newly InfecCed anir ils some 
Infective organittms probably penetrate vascular endothelial cells at the 
onset, but it is thought that organisms liberated fron RE cells are mainly 
responsible for the infection of endothelial cells. The cycle in RE cells 
is completed in 3-4 days post infection. 

PRESERVAnON OF COWDRIA RUMINANTIUH 

The development of a convenient and reliable method for preserving 
C. r umtnant iuro is essential before the disease can be studied in some parts 
of the world. A Nigerian isolate was rapidly frozen with or without dimethyl 
sulphoxide (DMSO) at -SS^C and -196°C. t^xperlmectal animals inoculated with 

these frozen st.abllate.'; were succcssf ii lly infected. The viability of the 
urganisin persistt.d up to 130 days in the Icuzon state. 

ATTKWU AnON 

Earlier experiments i ooilnc ted in South Africa nttimptt cl to attentuate 
the rickettsia of he;irtwattr by serial passages In hojie that a vaccine would 
result. A considerable variation -in the virulence oi the organism was noted 
through more than 100 generations, hut a constant attenuation was not demon- 
strated. Furthermore, the "attenuated strain" failed to produce any Immunity 
in sheep or cattle. 

I h white mouse is Kusct^ptible to some JiLraln ol C. n»ri in.inl Ijin . The 
organism hrts been passed for more than 20 generations in mice without any 
evidence of attenuation for mice or sheep. 

DIACJNOSIS 

There are no satisfactory methods to diagnosis heartuater in a living 
animal. A provisional diagnosis is usually made on clinical signs and an 
assessment of herd hlntory. Coudrla ruminant i urn may be demonstrated In brain 



Copyrighted material 



7. 

amears of infected anloals. The rickettslac are best seen In sneara atained 
vlth Giensa. They are highly pleomorphic » occur singlyi or conttooly in 
colonlea usually in cytoplaHms, and are frequently surrounded by a chroaio- 
phobic halo. The wnaller corroi<l forms 0.2 to 0.3 nlcrons In diameter, stain 

reddish purple, while the larger i ormi^ , 0.6 to 1.7 microns in diameter, utain 
bluish purple. 

A brain biopsy technique has been used to diagnoae heartwater in the 
living boat. Thia procedure utilised a Salah needle trith a stllette. 
Tiasua la collected with a vacuum, and aquaah aneara are nade and atainad. 
This method would seem to be most useful in research studies. 

Many caaea of heartwater go undiagnosed becauae of the neceaaity to 
open the ahull to get brain tissue. Schreuder haa described a ainple tech- 
nique for the collection of brain aamplca for diagnosis of the disease. A 
aharp spoon or curette and a knife are all that Is required. After the 

head has been reinovfc! , a sample of cerebellar cortex is collected with the 
spuun through the : orami-n occipilJile; thus, Ihi' sk.ul! In nevtT openod Itself. 
The diagnostic tc'fhnir;ut.' !p()iMrs to be i-; reliaMo as the conventional tech- 
nique of collecting sanpies iron the cerebral cortex. 

A SDtall piece of the brain tissue (natch head size) is placed on the 

surface near one end of a mirrnsropc slide. A second microscope slide Is 
placL-d on top of thv first an' tlif lissuL- is sqn.4rlif<l hetwecn the two. The 
sllties are then mov«jd lengthways along eac U uther while pressure is nalntained. 
1 he slides- nrv fixed in Ti-lhanoJ hefon- staining. RlrVeffsial organisrns 
s«*HTi to ho just as prevalent in the <ereb(l!um as in t hi- (<r«briiti). The 
laportant factor is to be certain that eapillnries are included in the .s;i0iples. 
The glooeruli of the kidney, the choroid plexus, and the hippocampus, are 
also sites that nay be uaed to nakc squaah snears and look for rlckettsias 
after ataining tfith Giamaa. 

To help confirm a di.iftiiusi:; of {loart water, blood frrxri a suspicious 
case ir-ny be Insroed iat ely su h i i»ci ti lal ed into a sus<e|itib)e host; thi^ recipient 
animal ustially will respond witii ( linleal signs in 6-16 days. The blood 
should be collected during the febrile stage or shortly thereafter and will 
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only renain infect ivo for a few hourK after it is drawn. The organism cannot 
be detected mlrroscupir.illy in bl(/o<l stnears. This method is, of course, not 

applii ablc iitj a f j*. Id lest. 

tlcartwattif will continue to go undiagnosed in many Instances, until a 
serological test becomfS available, it is difficult to prepare an antigen for 
this purpose, because the or^;.-)nisn> will nut propagate In tissue cultures. 

^ g*Piltary f locculation test for diagnosis of heartwater has been 
developed. Antigen was prepared from the brains of cattle and goats infected 
with c. ruminantlum . Antibodies to heartwater were detected 1-2 weeks after 
clinical recovery or after treatment; dcctcctablc antibody levels perlsted 
for 1>4 weeks. Results suggested that the test Is specific for heartwater 
and results coulil he obtained witliln 24 hours. Unfortunately the test remain^.! 
positive for oiilv th" 1-4 wcuk piriori of limr when Pcmm niUibody lovcLs rcKjld U 
det((t<'l. This obviunsly liiiits iis appliLatioti to i eceiit infertions and 
rcstrirts itr. use for op i c. efn i o ; U)\ ica L studies. Another problem is the avail- 
ability of a standardized antigen. 

TISSUE CULTURE 

Attempts to cultivate C. ruwi nan tiuiii. in vitro, have been unsuccessful. 
However, kidney tissue taken from infected goats fias lieen used to establish 
primary cell cultures. These cultures wi>re tested for Infectlvlty by IV 
inoculation into susceptible goats. Several cultures, up to 13 days old, 
induced heartwater in recipients. The persistence of C. ruminant iun for 13 
days is the longest period reported. The organism could not be detected micro' 
scopically In cell cultures which may indicate that the organism merely survives 
iHit does not multiply. Tick cell monolayers have also been used as tissue 
culture systems with unknown validity of results. 

njFFKRKNTlAL PJ/vCNOs j 

ill ,ir I wal el , i.'i its vfjii-Mis r-iin i f • ':lat ions .ukI I'lrm;?, nust l>e differ- 
ent i.ited irum leluiiufi, pi r<»pla.smo.s is , < ert-bral bahesiusis, rabies, peracute 
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Nagana, heavy helninth infestatiun, anthrax, corr ii! ios is, hypomagncsaemlc 
tetany, plant poisoning » strychnin*^ poisoning, lead poisuning, and orgaoo- 
phosphate poisoning. 

VECTORS 

Hcartwater is transmitted by various speries of the genus Amblyoama . 
Currently, A. varicgatuni . A. hebraeuw , A. pomposuni . A. l epidua , A. gemma , 
A. t holloni , and A. sparsuin are proven vectors of hcartwater. One of the 
serious threats posed by heartvater results from the continuously changing 
distribution of the vectors. 

Amblyowraa ticks are three-host ticks and have the ability to spread 
quite rapidly, because the immature stages of the tick are indlscrimlnant 
feeders and parasitize birds, small maimnals, and even reptiles. Transstadlal 
Cransmisslon of Cowd r la ruminant ium by A mblycunina ticks is a coosistenC finding; 
transovarial transmission has Just been reported, but it is probably a rare 
occurrence in nature, tt has also been demonstrated that a single infected 
tick can successful 1 1 y transmit heartwater. The disease ran be maintained In 
wild ungulates iioL :n :j.;:;uu i.il i ui: witli doriirsLir Hvestork. '! ru r i < kfl t si ue 
Infort the ondotlic I i uni and lumen of tlu' gut in tht- tick; nii;p I if icat i on ot 
thi' agent may occur witliin the tick l«it is nol nf<isH<ir y tor transm isa ion. 
The agent has runainud viable In u fasting tick for more than 15 months. 

A. hebraetini and A. varte^atum males after fccMllng on a host (5^7 days), 

attract unfed niaK-^ and fefiMlcs of tht- same Kpociew by producing an asscnibly 
pheror.KMie. The pru'iuct;on ol this cheniral ensure.^; that t.nfed ticks at tai h 
on a suitable ha;st n:nl thai .Tiatins; will occur. The pn iiCf of t!ie p'lcr (-Hnoni- 
is esKcnlial for rhc /ittaciiment of females and greatly increases the rate of 
attaclnncnt of other ma U s. 

Some preliminary work has be<?n done on Irradiatin}^ male A. h ebraeum 
with Cobalt to pioudie Kteril. n.aleK and aid in the c: itrol of this tlcV 
species. I'lirrher i nvesl if^at 1 on is needed in order to e!jial>Ji;h the leaslhiliiy 
of such a control program. 
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Most heartwaCer deaths have been reported during the suner nonths 
%ihett Infestations of adults are heaviest and activity of the Amblycnaa ticks 
Its at a peak. There is a long attachment period of the adult stages of 
their hosts. 

The organisa in nature Is transmitted principally hy the fonale ticks. 
Males also transmit hcartwater but play a minor role in this regard. Their 
ability to spread the organism is limited by a unique feeding characteristic. 
The feeding activity of the males is restricted to the period immediately 
following attachment and then ceases rather quickly. The role of the male Is 
Important because their attachment is required as a prerequisite for female 
attachment . 

The Gulf Coast tick, Aroblyom.u a macu latum , has recently been shown to 
be an efficient, experimental vector of the heartinter agent. This signi- 
ficant finding emphasizes the potential danger of the disease gaining access 
to the American mainland and maintaining itself in the United States, where 
this vector is common. 

EPIZOOTIOLOCY 

Arthropod -bcjrnt' dist-usfs, siich as he irt wtLur , ate restricCfd to certain 
geograplilc regions that ruinc itle with their vertors anc art- rcferrcilto as 
diseast-.of plact?. Where Jioartwater and A nahlyomma ticks arc well establishod, 
there is a high level of iamlnicy in domestic animals, and clinical cases wiih 
mortality rates are quite low. this ecological situation is called enzootic 
stability. When this host sector relationship is out of balance, epizootics 
may result. Wild African ruminants that are susceptible to heartwater no 
doubt play a role as reservoirs for the infection; however, such reservoirs 
are not essential for maintaining the disease. 

Certain broods of cattle (Y.vIm) jiu! sliei'i) native to Africa appoar to 
resist heartwatpr disease due to gont'tic sclcrtion. There are also d if f trences 
In virulence of heartwater, which are probably due to strain variability. An 
Important farcor influencing the incidence ot overt disease Is the remarkable 
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age-related innate resistance aanlfested by young onioiala vho are aC risk 
In hearcvater endeailc regions. Th*^ very young tolerate rickettsial infec- 
tions and exhibit Dlnlnal clinical effects of heartwater. Lambs up to 
7 days old and claves up to 4 weeks old are resistant. This resistance is 
Independent of the imfliunc status of the dam. 

After infection and recovery the agent has been found to persist in 
the peripheral blood for up to 60 days. This is a characteristic form of pre- 
munition immunity and is critical to the propagation and maintenance of the 
agent and its transmission by tick vectors. The host then undergoes a period 
of sterile immunity (6mo6. - 5 yrs.) only to be reinfected and produce another 
temporary state of Inf activity; hoiiever, a permanent carrier state does not 
exist. ' 

The seasonal incidence of heartwater peaks during midsummer, which is 
a reflection of the peak activity of the female AdtiXflBU ticks. In nature 
the disease is transmitted principally by female ticks. The transmission 
process usually occurs within 24 hours after the attachment of the vector. 

The fact that infection rates in tick populations in the field are 
apparently quite low and that immature stages feed on mainly nonsusceptlble 
hosts account for the long intereplzootic intervals that can be seen in 
heartwater. Since the immature ticks may feed on birds, they can be carried 
over long distancea and ifect new hosts out of the endemic locations. 

i'R!:Vh.NT10N AND CONTR OL 

Transmission of heartwater may be interrrupted by control of the vector. 
Acaricidal treatment can reduce the disease incidence to low levels, but 
eradication in a lav^^o .irea by dipping catrlc is not feasible. The future 
of vector control has been furtlier cloiulod by the raiorgnnce of Amblyoc una 

straLns that li.ivr 'I tvt-l 0()f t ist iric t u t hf t oii.non at rir i r (d>'H (C. LHlonln'tg. 
Utrecht, Tht \cl ;ic r 1 iiul i , 1^61). Their is ivi hc.irl w.tter v.fr< in«- ava i J .i b 1 c , 
and the only mrthtf] Lif i T.rutm ir..u i <>n iV; infcition .jrid troatn enr . liifert ivu 
blood is inoculated intravenuuKly atiu followi'd by clit^nothi-rapctit ic ttcatDX'nt 
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at the time the anlinjil begins a febrile reaction. Tetracycline is the drug 
of choice and is given until the fewer has subsided. This is not a satis- 
factory method for large scale uflc» and it is not without risk. The tech- 
nique is often limited to highly susceptible purebred calves and cattle. 



RESEARC H 

There will CiTiLinuf to bo major rhariRis In ihc worldwidt? incidencf and 
dlstr i but i'lii of t xoiir d i stast f; iVach an heartwatcr and of their potential 
threat of introduction to our mainland. 

To prnporly address the threat of heartwater and develop plans to 
deal with it, Lhi-ru in a critical need to: 

1. Ueterminc its incidence; 

2. Acquire knowledge of vector population dynamics; 

3. Develop a reliable serological test; 

4. Establish a method to cultivate the etiological agent 

In vitro ; and 

5. Develop an effective vaccine. 
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THE CARICOM LIVESTOCK SECTOR 
- AN OVERVIEW 



ANNEX II 



by 

P.O. Osuji* 

INTRODUCTION 

In (AKICOM livcsttuk prodiu tion is i ma jor Hinall f.irnier ,i< tivitv, in 
nvost cases conip ] fnieu L iri); crop enterprises. While n few medium id iarj''' 
specialised livestock fariss are foiiiid the in<j^oiiiy of anin.al pioduiers are 
small operators with 5-10 heads ot animals. Poultry proUucticm, particularly 
in the HDC's arc rather intensive operations with farms of comparable capaci- 
ties to those found in Europe and North Anerica. Ln the OECS countries large 
scale poultry operations have been hampeced by difficulties associated with 
the supply of hatching eggs and/or day-old chicks and feed supply. However 
intensive poultry production is now on the increase in these cointries. 

The Caricom Region is a net importer of animal products and in those 

coimtries (Jamaica, Trinidad and Tobago and Barbados) where local production 

i)t poultry and poi/v are at or lU'.irin^!; se ^ ! - s'lU I i i i'ri>.:y . i;iust oi tlie inputs, 
particularly feed, are importeiJ at very high forei>;n exrhaiiRC rostt;. h\ l ae 
0K( S lotintries the recent elforta of the St. Lut i a fig rrotiurcrs Co-op in 
at teniptxng to produce good quality pork to replace imports needs to be 
acknowledged. 

Cattle production in the Region is very far from attaining self- 
sufficiency. This is clearly confirmed by the level of imports of cattle 
products into the Region in 1980. The FAO Yearbook reported that Caricom 
spent 99 million US dollars to import milk products and 38 million US dollars 
on impitr tod beef and veal. 

Milk and beef production in Caricoo) ha.s been compared with those of 
Puerto Rico, Israel and Norway. These countries have similar populations 
though in some cases dis-.simi Lar ecosystems to those of countries of 
Caricom (Table I). The poor performance of Caricom in both milk and beef 
production are evident from this tahlo. 



CARJil , U.W.I, tiinpus, St. Aii^irsHiie 
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It must how«'ver be noted that with respect to beef production boCh 

t»u>'diid and BcJi.e .1 re st- 1 f-Huf ! i c i eii I atu) luive uxport potential. Infar.t 
Belize tias l- xpu r'.eti heei to tlie USA aud the Krencii Caribbean territories 
but not to other Caricom countries. 



The Structure ol" Caricom Animal A&riculture 

Animal Production activity in Caricon is found throughout all countries. 
The sizes of holdings vary from less than 2 ha to nore than 200 ha. The largest 
herds are often found on the government farms or on the larger estates. Cattle 
and other stock are kept by small farmers in association vith bananas, coconuts 
or other cultivated crops. On the other hand, organised pig and poultry pro- 
duction is on the increase while sheep are kept mainly by small farmers on their 
holdings. Goats are found on poor pastures and on the scrublands. Rabbits are 
found as backyaiu operations. 

Breedd and HteedirtK 

Among ail species there is a predominance of local types especially 
among the small farmers. 

Cattle 

The majority ol r ut It* found^are of tJie Jual purposn typo, which have 
.1 taLr:y VA'^'d p»^r f o rm.inf 1- , arul I'Histitute .ib. '^07, ol tiie populntion. The 
best arc mainly Ciiernst-ys, Jcrsevs or HolsLetnii which have bei-n brought in 
at various tiwu. Sanca Cert rutli s , Brahmans and tlu'ir crosses ran also be 
found, r.s|>c( laily at the p,ov<M nmcnt stations. In .).ir;iaic a the existence of 4 
distinct local breeds (Janaica Hope, .l.r:ai .1 Red, Janiaica Brahman and Jaoaica 
Black) is ro( op.nised. Fanners, i specialiy .small farmers use either their 
own bullii, their neighbours' bulls or bulls from the government stations for 
breeding. Artificial Insemination is available in some cotsitries but its 
efficacy has been questioned in the absence of the necessary support systems. 

The most commun breeds of pigu found are the Saddleback, Large White, 
La Combe, Lari;o Blarks, Landrare and Dtirocs. The native pi»",.s « au be seen 

/... 
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running around free or tethered on some farmer's holdings. Faraers usually 
keep their own boars or use their neightours' boars» or govemownt boars fof 
stud services. Farners vho own more than one sow usually have soae sort of 
pig housing. While most famers are in the fattening business* quite a few 
snail farners are involved in the treaned-pig production business. Weaners 
being sold to the fattener operators. 

Sheep and gosts 

Utiier th;in the lew in<;)ort>'ii bri-er'.s (mainly British Saanen .ind AnvJo- 
NiibiatO ind their crosses, aiosl of the gcuits iti Uaricom fire the loral Lyp»^s 
and look like the West Alriran Dwarts. Most sheep are llie white typo which 
seen to luive h.)d the same background as the Virgin island whites. Some 
Barbados Blackbelly and Wiltshire crosses can be touted ataong all categories 
of farners. The importance of the St. Elizabeth wool type in Janaica and 
the Blackhead Persian in Tobago are to be noted. 

Rabbi ts 

Rabbit production in nost of Caricon is a backyard operation even 
though there are ^uvernment policies to encourage ihe expansion of rabbit 
production. 

Production Systems 

C attle . Extensive grazing as in Guyana and Belize utilise indigenous 
pasture species. Ocassionally, inproved species like pangola grass, elephnnt 
grass* Tanner* African Star and Coastal Bernuda are among the forage species 
found in the main production systems. Anong the snail farners* roadside grj?:*n};, 
cut and carry* cunmunal grazing and combinations of these with tethering arc 
the main production systems used. Animals are not usually housed* water is 
taken to the animals wherever they are tethered. No castration or dehorning 
is practised as a regular routine. In fact small farmers utilise the horns 
as a nanaf;omcnt aid in h.ind1inK the animnls nnd sometiTncs for tethering. 
Dewormin^, liiouj;'! piictisfii s|..itadi < .illy , i.^- not a re>;iiJ.ir prmtire of nnn- 
ac,<menL. ■•t' i ; r is the pi ;-'Vis t lUi of salt iicks. Often Lh</ r«ni>r^;' cattle 
arc K.>,)l tor b<M ii iiu' it rii: iil-i.. The milk ■>ii>i»lieil is nairilv litmic cott- 

siiii>ption. t t'iOU}',h larrners with vumh tJian one < nw 1 1 some milk. abovt; 
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diK'H not he lie the eximence of larKft lUiiry fflrniR in Jamaica, Barbados and 
Triai«<^d and Tohago. In the»e fariiLs the HoJstein and Jaoaica Hope prcdoninatp. 

Sheep and Goat s 

Extensive ^raxing, tuUicrin^, cut and carry, conmutial grazing and the 
use of crop residues are the m,iin features of sheep production. Goats, when 
kept, .iro often on the scr nM amis ns tt,; ,t. ■R.ill Lirmers reioKni/e the incom- 
puliLiJiity ol {;o.iis witli the ni.i jor looJ rr.^ps ^rown by siun]] iaroifrs. 

UsudUy and prohahly bec.mse of praedial larceny, sheep and goats are 
bruuglit in .tt nihht. Thus small sheds arc provided by farmers in their back- 
yards for housing and feeding the sheep and goats at night. Castration is 
not n commiju managcmeni feature, nor is dehorn inQ. Small fanners know the 
value uf worming their sheep and goats hut due to the unavailability, cost, 
iind lack of expertise, farmers have not wormed tlicir nn imals routinely. 
Attempts are made to reur lambs or kids on t^rtirici.tl milk or cows's milk. 

Poul Mry 

A i.-<r^o niimher uf local creule birds an reared around the backyard 
where they Kravunt'i'. for their food. Sutur sm^ill l.irm<>rs who grow vegetables 
in their b.u'ky.>rds eilhiT have sm.-il] fenced aredi: tor these birds or small 
bnrbcd-w Lre chirkfti coops for thcLr birds. When a roop is provided, kitchon 
refuse or crocked com is fed to birds, and orcasionally comnercial feeds. 

ill .liini.iicH, Triiiiii.iii .md I<ib."i>;o, I'.rtrb.iilos .iini to I'xrit.ts in 

(juv'JUi I'.i' I . : • t «»tii" ■ • r I 4 J I }..»ultr. 1"^ f ion h.JK adv;iiictii rn v.iryinj; 

Uvil!. (it St.- i I -.sulf ii:ii*iu;y. In I l,4- I'i.i,.', however, commercial poultry pro- 

t ■ O.I is on the increase nmJ tht- 'Ircp lifter system of It'iisinf i used. 
Steal J i.irmers .sejilura market chickens but ocasionally sell ihem aixve. 

There are two distinct .systems ot ^i^ product ion. The local pigs are 
either allowed lo siraveii^ic oi are tethered in the farmer's backyard; when 
improved breeds are kept by small f.itmers tisu;tlly some form of housing is 
provided, ol Len with a tjoncrcce lluor. Aiming sm-iU f.irmei s the Lehntann systeoi 

/... 

Copyrighted iinalerial 



5 



of feeding is used. Kami and kitchen residues, mainJy t^iirrulcnt!*, are fed lo 
the pij;8 with the uue of cuconnt meiil and/or whoat middlinK^ aniJ/or soiae fish- 
meal as the protein suppleiKitic. 

()v( I ind .il vc tin sr: 1 1 i ;iiiTir systtmij (i'-s^r ibcd, lonn <■ i > i.il :i i pt^ 
duction ia imj'oru.ai a.i che MP/C'-s and is on rhe increaoe in »hc Ol-CS. However, 
the scarcity and hi^li (ost feed seem to micig.-ito .i^.-iitisl the finished 
operation except on the few fanns where pig production is a major activity* 

A majvr feature of animal produrtion in Car icon is its great dependenct* 
on imported feeds and other inputs. 

Rabbits 

Rabbit production is a h.irkyard oiieration. Rabbits are rcnrcd in <-n{^eK 
made out of cheap, locally aviiilsbJt* materials. Most of the rabbirn produced 
are used fur hone consumption or sold to other fanmrs to start a rabbit oper.'- 
tion. 

\ i,;. I is .'1 srh<:.rt I ! J >• of the iitruiture ot anim.il ludustrv in C.irirom 
and etBi>tiasi.^i>.'K> thu we.ik llnks^ in nvirketin^, processing and packaging of .•itjin'iL 
products. 

7'rade an d Imports of Animal Pro ducts 

Ueli/.u riniJ Gtiv.i I.I arc f ''>o. <inly < oijnLi jos -i Ctriioro Lli.il >rc M<»lf- 
siillitit'it in b^'^ I .ind li.ivi' t fn; lu-tcrii iii inr boiii r<.p,nm.jl ;iiul f xt r n " ; on : I 
triide in Ihis i uTnr." xi 1 1 y . Jhiy, export potential has been realized by Bcli/i'. 
However Belize has su f.ir not bri-n alJowed bv n.ition.il i;iint.il Ju-.jUh ;iutlior i I m.*s 
to export Belize beef to regional drst iuations. Bcliw h.is however been able 
to export beef to the U.S. and to the i-'rench Caribbean Islands. 

Regional trade in animal products is virtually non-existent. The cises 
of Bc'li?^ and f^uysna have been referred to above and excepting for sporadic 
exports of pork from Barbados nnd Jam-iica to Trinidad and shipments of live 
animals (mainly sheep and goat.s) from Grenada and St. Vincent to Trinidad and 
Tobago, re^;ional tr;ide in aniiiuil products, while potentially viable, bus so 
far not bctiii undertaken. 

/... 
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This sir.uaLjon cmiLinues to obtain in spite of relatively large denands 
(lablc 2) and projooLed denands for animnl products (tabic 3). Regionally 
whut \ui» ohi.iincd no tni in iluii re}i;innaJ needs for animal producta contiiuic 
Co be mat by iinporrK from Nurtli AnK>iir.i, Kurope nnd Oceania. These tradition.' 
sources of animal produiLs h.ive in certain ways miJitateU against the develop- 
ncnl of rofjionai potential in the production of anitnaL products. This is 
p.iit i< ul;jr)y so with rcsptMi lo rciJk jn<J milk i>rodurr8. Tlie experience in tJo 
Hi",',i;ni I :> IMC wuore in spitt; ul i :r , I i t r t i ana I mechanisms for |»roiiioring loc/il 
n;i Ik |> I ulirf I ] 'Ml (c.K. diiiiv sf t I I c ron I s<-.!k iocs p r'xiu'-t ion has sl.jj'.iMtt-tJ or 
J.ir* I ..(i l.( t lu 1 of ir<A Ik pticiiig fH)litLcs and/or Riilk protcssing inter est' 
an J i.ini't. incnt s .J 

Most procfSBorti prefer to purrhasc roillc powder relatively cheaply from 
the intfrvention stocks held in Europe and North Asierica than encourage tne 
local production of milk. The Food and Agriculture Organisation (FAO) has 
estimated that world niJk production in 1982 grew by one percent to about 
478 million ton.s of which AlO million tons were cow milk. At the same time 
butter and skim milk powder intervention stocks in the EEC and the U.S. were 
mounting (Tabic 4). These intervention stocks are unloaded on the world 
market at surh relatively low prices that developing country processors prefer 
them to locnllv produced milk. The only snag to all these (and considering 
the need for fnod rioinnty) i;i ili.u both the U.S. .uid the EEC have now <leli- 
hi.'r.Jtt'lv ^iet ill ncii'in ,'ili< i<, ainu i ,ii rci'ii* iti}, cr whipping, i^'-t llifsc 
intcTveiii ioti Mto'ks. J'ln y uif iioiii;^ this, beo'isi thi ir tnononiics can no 
lon>ier sulis i <1 j , <• ilu-s^.' pi -.Jtnts on t world m;irk<>i . f rou i c.i 1 i v unc* of thi- 
straLegic's is to inceiit ives Lo tlaiiy larinurs to reduce Qiiik production. 

The Future for Regiotwil Aiilmal Prod uction 

Till tU'i-i ri.i! lavestOfk Complix w.i ; ( c i "im! as .'in effort t<' reduce the 
regioii;ii dep* hI^'iu f on iiiipt>rlcd iiniii ;! [;r<>(ii;( ls .it hi^'li (c>ri i^ii i-xrhnnne <i>st'- 
In spit'' ol cnc I n,' HI', eifvirir, by hoi ,i t lu- (l.i i I rort Si,-'' i c t .< i i a t ind Hi- 1; ' <'i)a 1 Insl 
liiCi«;:n.s very little i:ii,> ;i.t in; h< ei^ n.ide on the re; ii-iti.il ii.Lxut hill lor 
aninvil products. Arising', a<iL of that .'ffort, h(>wiv< i , h.ive been a number ot 
animal production proiects. These iniiude the Uairy Project in St. Lucin, 
Diamond Dairies in St. Vincent, and th.> K ntpelJirr Dairies in Jam;n<a, etc.). 
Recently the Caribbean Food Corpomtion initiated a beef project in Antigua 



/... 

Copyrighted material 



7. 



and a hatching cgt^s prujert in Rarb.-idoK. The Trinidad Government has 
recently started a broj'K'i breeder |; reject. The Blenhctn sheep project and 
the Milk Production SystenH Project (CARDl/IDRC) in Guyana are all ptoductH 
of the efforts of rhe Regional Livestock Complex. It is anticipated that a 
Regional Sheep and Goats pro jet c will soon be fimded. This wilJ have a 
focus in Janaica where the Font Hill Thcrp and Coat proejct has failed to 
oiateriaJisf . 

Tiiese projects emphasise the need for long tern planning and the need 
for sustained efforts to ensure regional food security in animal products. 
In this a combination of technical and insl ittit ional policy arrangomentK are 
indicated. 

T1k> « i n-.tr iints to regional self-sufficiency in animal products (Table b) 
are still Lhcrc; however these should not belie the need for and the potenti.il 
of the region to drive for increased animal productivity. With regard to live- 
stock the role of forages in both meat and milk production and in land inanat;*'- 
ment cannot be over emphasised. What is needed is a sustained effort on the 
part of all planners. 

This paper has had to be jiropared at a very siiort notice. Therefore any 
errors of omission are particularly regretted. 
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Table 1. Coayarision of Per Capital Milk and Beef Production in Selected 

Countries 



Producti on per capitia 



Country Human Cattle Hi Ik Beef 

PopuLitMrn Population kg kg 

('000 J COOO) 

CARICOH 3.321 807 20 4.6 

Puerto Rico 3.811 489 119 5.3 

larnel 1,951 265 187 3.5 

.Norway ^,iUO 988 478 18.5 



Source: CARICOM Herd Improvement Record Keeping System (HIRKS). A report 
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Tabic 2. CARICOM, 


J^O.-^ 


Demand for Aiiiraal Prodtu.ts 












(iin'i rL<. li'V.i 










Conner If s 






Milt ton 


Pork 


Foul try 


TabJ^Ejjiis 


Mijk 


Antiguii 




S42 


222 


443 


862 


349 


&>^1 


Barbados 




4322 


1271 


3305 


7881 


1786 


12489 


Belize 




J 339 


548 


1096 


2130 


625 


IIM' 


CARICOM 




bl054 


10202 


2/526 


83793 


34613 




OLUBinica 




52 7 


2)6 


431 


839 


275 




Grenada 




855 


350 


700 


1360 


860 




Guyana 




8804 


102 


?457 


7371 


4476 




Jamaira 




20594 


4290 


IJI55 


34 323 


16072 


52351 


MontKcrr.ii 




108 


44 


89 


J73 


50 


l(>0. 


Kill'-;. 




670 


:'74 




1066 


:uj9 


37H> 


•St. l.ufi i 




lUU 


:> ; / 


i 


2245 


6«b 


7'..i; 


St. Vinci'tit 


647 


265 




1029 


516 


2yj: 


Triiu«}.nl & 




1J^3:j 


-:o43 


56ld 


2A514 


8603 





Sauree: Pcikcmi.iI Ctmniunirat ion - CARICOM Foo«l a;i'.l Nutrition Strategy Study 
(Jicup. M..y, J985. 
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Table 3. CARICOM Projectti d Demand ( 19 90) f or Anim al Products 







(roe eric 


tons) 








CptMitr^ies 


Byef 


Mutton 


Pork 








Ant Igua 


20A3 


610 


1683 


2103 


125b 


23048 


Bci rbudus 


1 it) ! 


^'92 3 


9'^ i 3 








Be li /i" 


OM i 


i«2 


SI !>6 


1 0 /y 7 


988 




CARl WIM 


89 1 


ItiA49 


SI 512 




S52A6 


2 7'i JO'i 


Dun in i r.i 


31 1 


158 


241 


(iA6 


146 


19? 1 


Grenada 


in 


315 


581 


1231 


710 


*)!('. 1 


Uiiyana 


8892 


111 


2 A 32 


«lb2 




f.Sl /!) 


Jamaica 


6730 


3834 


2900 


22996 


J375 


319 


Huntserrat 


136 


52 


114 


201 


65 


7IU 


St. Kirts-Nevis 


938 


362 


778 


1386 


442 


490'j 


St. Lucia 


2370 


877 


1998 


3300 


1207 


11183 


St. Vincent 


11 78 


427 


995 


1595 


99J 


3/40 


Trinidad & Tobaijo 


46650 


6578 


24719 


72561 


36133 


7/197 



Source: ;visc>ii.il rr^amumication - CARICOM Food and Nutrition Strategy Study 
liruup. May, i'i>b5. 



Tub 1 u 4 . B 1 1 1 1 1- r an 1 1 jSV i^ii_Mi ! k P owtle r Int t'jrvp n t i un J^^i o cks i n t he_ERC_an »1 1 1 m • 
U.S. Co'o o" tons ) ' . " 



Veajf ^iiy^>JC Ski n-riiJk Powder 

EEC US hl-(.: US 

1980 37b 123 244 249 

1981 276 9 8 360 370 
J982 389 180 583 540 



Source: Asian Livestock Vol. Ill, No. 12, Dec. 1982. 
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Triblc 5. Constraints co Aiiin ial P r oduct ion 

The loain constraints to animal production in CARICOM ar«: 

L. Poor nutrition due to the .seasonal unavailability of local feed, 
poor quality pastures and high cost of buying feed. 

2. Paras 1 1 j-sn; in iiniitals. Both ecto .infl endo parasites are a problem. 
Lack o£ information among fnrmers, lack of nr. adequate supply and 
high cost ol antiparasite drugs have limited the productivity of 
most animal species. 

3. Markecin}*. The structure of the market » lack of adequate transpor- 
tation, big differentials between farm gate prireB and the retail 
prices, and absence of market information to farmers are the areah 
needing attentinn. Animnlif are sold by sight and pricing policy 
is consumer orieiiteJ. 

4. Distance to proceHsing facilities. The .ivai table processing faciliti* 
may increase the farmer's earnings through the value added to their 
Itrocesscd products. 

5. Unavailability ot suit.ihir l.ind for pasture expansion. Kost fattxrs 
are willinfj to expand only it thoy ronld access to more suitaMp 
land. 

f». Unavailability of suitable bre^^ding stock especially among ruminaniK. 

7. I'r.iodiil lirency and preHation by tlo^v'^ , e.sp«M:iany snail ruminan' 
i>roiiU»tion. 

b. Poor manaf*enenc expertise on the part of the farmers. Housing 
nutrition, and health sof>m to be the main areas of concern. 
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HIG. 1. STkUCTbKE OP THE LIVESTOCK INDUSTRY 



EXPORT 

very small 
except in 
Belize. 



CAR I COM 
MARKETS 

•xiept Beli/c 
»eef 



LIVESTOCK TRADERS 



Butchers 



PUBLIC FACILITIES 



(1) Abattoirs 

(2) Dairies 



WHOLESALERS 

F roccssed 
Produces 



Who] tsal e 
Cus t uroe rs 



LOCAL PROCESSING 

E.g. ViJlage slaui;)ilci 
f acil ities 



V4H0LESALE 

Traders e.g. Butcher; 
Dealers e.g. in Eggs 



RETAIL MARKETS^ SHOPS 

e.g. Supermarkets 

Snacketft 



DOMESTIC CONSUMERS 
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RHCOMMBNOATIONS OF THE FIRST MFIKTlNr OF CHIEF VFTERTNARY OFFICERS - CARICGM 

KINGSTON, JAMAICA - MAY 24-25, 1985. 

Reaolutlon regarding toblyoMia varlegatiim. Heartwater . 
Der—tophtloala In the Cortbbean 

GONSIOBRING: 

(1) The confirmation of Rearcuater in the islands of Antigua, 
Guadeloupe and Marie Galante associated vlth deaths of rumi- 
nant livestock; 

- The spread of the vtrtor, Amhjj/M nm i var i e^aLu:n Ihrougliniit 
thi- isJands of the E.isLi-rn (aribtujn except fur the Briti^ih 
Virgin Islands, Bnrbmii, c:ren.'ula, St. Vincent and the Gren- 
adines, and Trinidad and Tobago; 

- Tht assoc i at.e(! increase in incidence of dermal op'i i 1 os is 
(cutaneous s t r t j) t ot hr osis) with losses that deter the 
raising of ruminant livestock; 

(ii) The concern of remaining countries in the hemisphere due to 

the alarming speed with which Amblyowma var lege turn has recently 
spread among the islands wliich spread can be expected, to con- 
tinue and the presence of other vectors of Heartwater in those 
countries; 

(ill) The support expressed at international meetings and rccoomen- 

daticxis pC'oposed for control and eradication measures with tech- 
nical expertise already shared and developing in the Region; 
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(iv) That It is ronsidired technically pussible to eradicate 
Amblyijti-.m.i yur ir^nLiun bucausc of its relatively low popu- 
lation growth rate: 

- Adults arc fojnd on larger aninals. the major hosta Which 
are treatable %rtth available effective insecticides; 

- Of the absence of large nuBbera of wild life, snail 
aanwals and ground nesting birds that would contribute Co 
wider dispersion; 

- Of the success of eradication projects in St. Croix and 
Puerto Rico; 

(v) That control aeasures are being adopted in aone Islands with 
beneficial results and resources nay be available through 
interested agencies to pronote prellninary infomation and 
appraisal studies and the Inplementatlon of pilot -project! 
to test the feasibility of eradication; 

(vi> That suppliers of insectlcldea are willing to contribute to 
these Measures; 

RiiCOMMKNUS: 

That the Governments of In-r Si.ii« s f.hru.igh CARICOM urgently seek 
thf activp support jimI col 1.il)orat iu i the Govcrniiuni i of Fr.ince, 
lioTland, the United K i rrrlom , Llio United Staten of America and other 
Interested countries of the Hemisphere. 

That countries adopt or t.»ke sfep.s to improve their control measures 
Including bettor public information to proaote convnltment and o%mer 
participation and control of livestock maveaent within Infested are2S> 



Copyrighted material 



3. 



Kirit iniiiitri\.« wilS whalevci j.ss i s I aiicf [^o*;.; i !•! c- un'-Iortakt- a pilot 
project to quantify econontic benefit and tcsi feasibility of 
eradication procedures. 

That countries develop a regional approach to eradication and seek 
the necessary funds to implement same. 

That countries support training, research and other Measures to 
provide the infrastructure necessary for successful completion of 
such projects. 

That countries, vhcre Amhlyo ir.ma var l ofiatqin does not exist, make 
its occurrence a notifiable condition, strengthen surveillance 
procedures and adopt' response capability meafjures in order to 
eiiniiiiate IL swiftly should it he LnCruiJured. 

Tfint CAHICOM, rommonwci i I h ViLrrinary Assoc ial ion aiiti 1 1 CA collaborate 
in the execution uf clil.s K<<<;aiiiracMi<lat ion . 
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SUMMAHY OF (;')NC!,'.:; ION: ■ 01- Tlin SPF'CIA! MEPTIN?; 
OF CARICOM MINISTERS KESI'ONSIBLF FOR AC'MCULTURE- 
CEORGETOWK, GUYANA - OCTOBER 1983. 

Cor 1 1 1 o i aj i 'J ]■ r ad 1 <: j t lot i li^^ i^Ti b ] yom ma Varlegatuw > 
ilearj w.i (. or and De _rm .i t uphl ) os is 

THE MEETING: 

Conscious of the alatming speed wltli which yWhlyonima vari egat u.n 
has spread through the Region and the presence of oLliec vectors 
o£ Heart water; 

Reiterated their comitment to the control and eradication of 
Aablyowma varlegatum; 

E xpre ssed s upp ort for the <f forts of TFCA to collaborate with nlovant 
US agricultural agencies towards obtaining funds for the conduct of i 
feasibility tudy on the eradication of Amblyoam a varie&atura and iicdtt- 
mter in the Region; , 

Requested the Secretariat to tranjviit Its views to IICA. 



Copyrighted matsrial 



ANNEX IV 




Copyrighted material 



FECHA DE DEVOLUCION 
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